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Abstract of the Disclosure 

A sensing edge having increased sensi- 
tivity is disclosed. The sensing edge is for caus- 
ing a closing door to open by actuation of a device 
5 upon force being applied to the sensing edge. The 
sensing edge comprises a coapressible puter sheath 
having a grooved wall surface and at least a por- 
tion of a switch means positioned within the 
sheath. The grooved wall surface renders the 
10 sheath more easily compressible thereby increasing 
the sensitivity of the sensing edge. 



CA 02049112 2001-10-17 



-1- 



Patent 



SENSING EDGE FOR CAUSING A CLOSING DOOR TO 
OPEN BY ACTUATION OF A DEVICE UPON 
FORCE BEING APPLIED TO THE SENSING EDGE 

Field of the Invention 

The present invention relates to a sens- 
ing edge for a door and more particularly, to a 
sensing edge for a door that includes a device that 
is actuated by a force applied to the sensing edge, 
that will, upon actuation cause a closing door to 
open. 

Background of the Invention 

The use of sensing edges on doors is gen- 
erally known. Sensing edges generally include a 
sheath having an area therein where at least a por- 
tion of a switch means is located. The switch 
means typically Includes a pair of upper and lower, 
flexible, electrically conductive sheets, such as 
aluminum foil, positioned on the upper and lower 
sides of a perforated bridge. Upon application of 
external pressure to the sheath, the conductive 
sheets are deflected into electrically conductive 
engagement with each other through the perforations 
to thereby function as a switch to actuate suitable 
door control circuitry. The switch means could 
also include a fluid pressure sensitive switch 
element in which electrical contact is made or bro- 
ken in response to pressure changes. 
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Generally, in switches of this type, 
there is required a highly localized deflection to 
operate the switch. Even a substantial force or 
weight may not be sufficient to actuate such a 
switch, if the force or weight is distributed over 
a large area. In an attempt to overcome this prob- 
lem, such switches often include internal protru- 
sions for locally enhancing internal forces react- 
ing to an external weight. However, the use of in- 
ternal protrusions added to the cost of the switch. 
Such switches were complex to manufacture and re- 
quired additional raw materials to form the protru- 
sions. 

Consequently, a need has arisen for a 
highly sensitive switch which actuates a device 
upon a slight force being applied thereto. There 
further exists a need for a sensing edge which will 
respond to slight forces applied anywhere along the 
surface of the sheath, including forces acting on 
the sides of the shfeath. Additionally, a need ex- 
ists f or sudi a highly sensitive switch which can 
be easily and readily manufactured without incur- 
rihig prphibitiye manufacturing cos 

The present invention is directed to a 
seiising edge for causing a closing door to open by 
actuation of a device upon force being applied to 
the sensing edge. The sensing edge of the present 
invention comprises a readily compressible sheath 
Wliicsh imparts increased sensitivity to the sensing 
edge, in odmparison to the prior art, device 
'aettaation, is efffeo-bed by a lesser force or weight 
aiid actuation occurs even wherel there is a less 
iQcialized defletitibn. 
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Sunmary of the Invention 
Briefly stated, the present invention 
comprises a sensing edge for causing a closing door 
to open. Damage is prevented by actuation of a 
5 device upon force being applied to the sensing 

edge. The sensing edge comprises a sheath compres- 
sible upon the application of external pressure 
anywhere along its surface and fabricated of a 
flexible material for attachment to a door edge. 

10 The sheath includes a wall having an exterior sur- 
face and an interior surface, wherein the interior 
surface at least partially defines an area for re- 
ceiving at least a portion of a switch means. One 
of the surfaces of the wall includes a groove which 

15 extends toward the other surface and enhances the 
compressibility of the sheath. The enhanced com- 
pressibility results in greater sensitivity of the 
sensing edge. Actuation of the device is effected 
upon the application of exteimal pressure to the 

20 sheath. 

Brief description of the Drawing 
The foregoing summary, as well as the 
detailed description of the preferred embodiment, 
will^ b^^ understood when read in conjunction 

25 with the appended drawing- For the purpose of il- 
lustrating the invention, there is shown in the 
dr;awing an embodiment which is presently preferred, 
it being understood, however, that the invention is 
not limited to the specific methods and instrument- 

30 alities disclosed. In the drawing: 
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Fig. 1 is a front elevational view show- 
ing a door construction including a sensing edge in 
accordance with the present invention; 

Fig* 2 is a greatly enlarged cross-sec- 
5 tional view of the sensing edge of Fig. 1 taken 
along line 2-2 of Fig. 1; and 

Fig. 3 is a cross-sectional view of the 
sensing edge of Fig. 2 taken along line 3-3 of Fig. 
2. 

10 Detailed Description of Preferred Eabodinent 
Referring to the drawing, wherein like 
numerals indicate like elements throughout, there 
is shown in Fig. i, a building wall 10 having a 
doorway 11 provided with a door 12 . While the door 
15 12, as illustrated, is an overhead door, having a 
sensing edge 13 in accordance with the present 
invention along its lower side or leading edge 15, 
it is within the spirit and scope of the invention 
to incorporate the sensing edge 13 described, here- 
20 inafter along the edge of any door structure, such 

ais vertically dispo^^^^ horizontally movable 
; doorai. (not showhy^^^ 

. Refertihg now to Pig, 2, the sensing edge 
- - 1^^ leading edge 15 

25 of the door 12. The sensing edge 13 and the door 
12 include securing means for fixing the sensing 
edge 13 to the leading edge. 15 of the door 12. m 
^^^^^^^ 1^ the securing 

.k^a^ comprises ;a ;pair of T-shaped nenibers 16 which 
; ;3p': .cpiaplement :Trshaped slots iii the lowiar surface of 
i^e do a quick and easy 

iiadtmting or r^ipyai M replacement: of the sensing 
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edge 13 with respect to the door 12. Of course, 
the sensing edge 13 nay be secured to the door 12 
in any other suitable manner, for instance, with a 
traditional dovetail slot configuration (not 
5 shown) . 

The sensing edge 13 is comprised of an 
outer casing or sheath 18 of an elongate, generally 
constant cross-sectional outline configuration, 
extending closely along the leading edge 15 of the 

10 door 12. That is, the sheath 18 extends along an 
axis 19 extending generally parallel to the leading 
edge 15. In the presently preferred embodiment, 
the sheath 18 is generally of square cross section, 
but may be of any other suitable shape, such as 

15 circular or semi-circular (not shown). 

The sheath 18 is advantageously fabri- 
cated of form retaining, but flexible material, 
such as rubber, suc^ that the sheath 18 is com- 
pressible upon the application of external pres- 

20 sure. The sheath 18 has a bottom wall 22 spaced 
apart from a top wall 28. The bottom wall 22 is 
for engagement with the door threshold or ground 
when the door 12 is in the closed position (see 
Fig; 1) . 0*6 sheath IS further includes a first 

55 side twill 24 extending between the bottom wall 22 
and the top wall 28. A second side wall 26 also 
extends between the bottom wall 22 and the top wall 
28. The first side wall 24 is preferably spaced 
apart from the second side wall 26. Both first and 

30 second side walls 24, 26 as well as the bottom wall 
22 and the top wall 28 have an exterior surface 
22a, 24a, 26a, 28a and an interior surface 22b, 
24b, 26b, 28b, respectively. The interior surfaces 
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22b, 24b, 26b, 28b at least partially define an 
area 33 for receiving at least a portion of a 
switch means, described hereinafter. 

One of the interior or exterior surfaces 
5 24a, 24b, 26a, 26b of the side walls 24, 26 in- 
cludes a groove 34 therein which extends toward the 
other of the interior or exterior surfaces 24a, 
24b, 26a, 26b to thereby enhance the compressibil- 
ity of the sheath 18. In the present embodiment, 

10 it is preferred that the interior surfaces 24a, 26a 
of the first and second side walls 24, 26 include a 
plurality of grooves 34 extending towards the ex- 
terior surfaces 24b, 26b, respectively. 

It is vmderstood by those skilled in the 

15 art, that the present invention is not limited to 
any particular number of grooves 34 in the first 
and second side walls 24, 26. It is further under- 
stood that the present invention is not limited to 
locating the grooves 34 in any particular wall of 

20 the sheath 18 or in either of the exterior or inte- 
rior surfaces 24a, 24b, 26a, 26b thereof. For in- 
stance, the grooves 34 could be located in the bot- 
tom wall 22 alpng the interior surface 22b. Fur- 
ther,_ the grooves 34 could be Ibcated in both the 

25 .(Bscterior and interior surfaces 24a, 24b of the sec- 
ond side wall i4 without departing from the spirit 
and scope of the invention. 

In the present embodiment, it is pre- 
ferred that the grooves 34 extend generally paral- 

30 lei to the axis 19. However, it is understood by 
those skilled in the art, that the grooves 34 could 
e?ctend in other directions with respect to the axis 
19. For instance, the grooves 34 could extend gen- 
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erally perpendicular to the axis 19 without depart- 
ing from the spirit and scope of the invention. 

Further referring to Fig. 2, it is pres- 
ently preferred that the grooves 34 be generally 
5 V-shaped in cross section. However, it is under- 
stood by those skilled in the art that the cross- 
sectional configuration of the grooves 34 can be of 
other geonetrical shapes, such as semi-circular or 
square. 

10 Now referring to Figs. 2 and 3, an end 

wall 36 closes and seals each end of the sheath 18 
to thereby further form the area 33 for receiving 
at least a portion of a switch means for actuation 
of a device (not shown) upon application of exter- 

15 nal pressure to the sheath 18. in the presently 
preferred embodiment, the switch means comprises a 
first sheet of resiliently compressible material 40 
positioned within the area 33 and includes a first 
face 40a and second face 40b. The first face 40a 

20 of the first sheet of resiliently compressible 

material 40 is in engagement with the interior sur- 
face 28b of the top wall 28. 

In the present embodiment, it is pre- 
ferred that the first sheet of the resiliently 

25 coi^pressibie material 40 and succeeding layers and 
sheets described hereinafter, be generally sized to 
complement the internal configuration of the area 
33. However, it is understood by those skilled in 
the art, that the first sheet of resiliently com- 

30 pressible material 40 and succaeding layers and 
sheets can be sized as wide or narrow as desired, 
and be of any length for accommodating different 
structures and uses. 



2048112 



-8- 

In the present embodiment, it is pre- 
ferred that the first sheet of resiliently com- 
pressible naterial 40 be constructed of generally 
soft foam rubber. It is \mderstood by those 
5 skilled in the art, that the first sheet of resil- 
iently conpressible material 40 can be constructed 
of either closed or open cell foan rul^er or other 
materials having similar properties. 

Just below (when viewing Figs. 2 and 3) 

10 the first sheet of resiliently compressible mate- 
rial 40 is a first sheet of flexible, electrically 
conductive material 42, engaged therewith > and hav- 
ing a first face 42a and a second face 42b. The 
first face 42a of the first sheet of flexible, 

15 electrically conductive material 42 is in engage- 
ment with the second face 40b of the first sheet of 
resiliently cratpressible material 40 such that the 
first face 42a and the second face 42b are in cor- 
responding facing relationship. In the present 

20 embodiment, it is preferred that the first sheet of 
flexible, electrically conductive material 42 be 
generally thin and preferably be constructed of 
aluminum or aluminum foil. However, it is within 
t|he spirit and scope of the invention to construct 

25 th€» first sheet of flexible, electrically conduc- 
tive material 42 of other materials, such as cop- 
per, brass or an alloy thereof. 

As Shown in Fig. 3, an electrical con- 
ductor or wire 44 is electrically connected to the 

30 first sheet of flexible, eiectriqally conductive 
matfitriAl 42 preferably by spidering at one end 
thereof. The electrical conductor 44 is used in 
connection with a ciricuit (not shown) for control- 
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ling the actuation of the device, as is understood 
by those skilled in the art, in response to the 
application of force to the sheath 18, as described 
hereinafter. 

5 The first sheet of flexible, electrically 

conductive material 42 is in engagement with a lay- 
er of non-conductive material 46 having a first 
face 46a and a second face 46b for spacing apart 
the first sheet of flexible, electrically conduc- 
10 tive material 42 and a second sheet of flexible, 
electrically conductive material 48. The layer of 
non-conductive material 46 has at least one opening 
extending therethrough between the first and second 
faces 46a, 46b thereof. As shown in Fig. 3, the 
15 layer of non-conductive material 46, preferably 
Includes a plurality of openings 50 interspersed 
therealong for allowing the actuation of the switch 
38 by applying pressure thereto, as described here- 
inafter. The first face 46a of the layer of non- 
20 conductive material 46 is in engagement or corres- 
ponding facing relationship with the second face 
42b of the first sheet of flexible, electrically 
conductive material 42. 

In the present embodiment, it is pre- 
25 f erred that the openings 50 be generally oval- 
shaped in cross section. However, it is within the 
spirit and scope of the invention to configure the 
openings 50 of any 9[eometrio shape, such as square 
or circular. 

3b The layer of non-conductive material 46 

is preferably constructed of generally soft foam 
rubber. It is understood by those skilled in the 
art, that the layer of non-conductive material 46 
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can be constructed of either closed or open cell 
foam rtibber or other materials having similar 
properties, so long as the function of the switch 
38 is achieved, as described hereinafter. 

The layer of non-conductive material 46 
is in engagement with a second sheet of flexible, 
electrically conductive material 48 having a first 
face 48a and a second face 48b. The first face 48a 
of the second sheet of flexible, electrically con- 
ductive material 48 is in engagement or corres- 
ponding facing relationship with the second face 
46b of the layer of non-conductive material 46. 

In the present embodiment, it is pre- 
ferred that the second sheet of flexible, elec- 
trically conductive material 48 be constructed of 
the same material and configuration as the first 
sheet of flexible, electrically conductive material 
42. similarly, the second sheet of flexible, elec- 
trically conductive material 48 is connected to an 
electrical conductor or wire 52 for connection with 
the circuit for controlling the actuation of the 
device in response to the application of force to 
the sheath 18. 

In engagement with the se(pond sheet of 
flexible, electrically conductive material 48 is a 
second sheet of resiliently compressible material 
54 having a ifirst face 54a and a second face 54b. 
The first face 54a of the second sheet of resil- 
iently compressible material 54 is in engagement or 
corresponding facing relationship with the second 
face 48b of the second sheet of flexible, electric- 
ally conductive material 48. The second face 54b 
of the second shoiet of resiliently compressible 
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material 54 Is in engagement with the bottom wall 
22 of the sheath 18. 

The second sheet of resiliently compres-- 
sible material 54 is preferably constructed of the 
5 same material and configured generally identically 
to the first sheet of resiliently compressible 
material 40. However, it is apparent to those 
skilled in the art, that the first and second 
sheets of resiliently compressible material 40, 54 

10 can differ in configuration, size and/or material. 

As shown in Fig. 3, the first and second 
sheets of flexible, electrically conductive mate- 
rial 42, 48 are spaced apart by the layer of non- 
conductive material 46 and present opposed portions 

15 to each other through the openings 50. Upon the 

application of force to the sheath 18, a portion of 
at least one of the first and second sheets of 
flexible, electrically conductive material 42, 48 
deflects into at least one of the openings 50 in 

20 the layer of non-conductive material 46, and makes 
electrical contact between the first and second 
sheets of flexible, electrically conductive mate- 
rial 42, 48 to thereby actuate the device. 

It is understood by those skilled in the 

25 art, that a number of equivalent switches can be 
used in the sensing edge without departing from the 
spirit and scope of the invention. Examples of 
such equivalent switches include a pressure sen- 
sitive switch as disclosed in U.S. Patent Ho. 

30 4,908,483 and a high sensitivity door edge switch 
as disclosed in U.S. Patent No. 4,920,241. 
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In operation, the electrical conductors 
or wires 44, 52 are connected to a circuit (not 
shown) for controlling the actuation of a device 
(not shown) and/or for controlling the operation of 
5 the door 12 in response to the application of force 
to the sheath 18. Specifically, upon the applica- 
tion of force to the exterior surface 22a of the 
bottom wall 22 of the sheath 18, a portion of at 
least one of the first and second sheets of flexi- 

10 ble, electrically conductive material 42, 48 de- 
flects into at least one of the openings 50 in the 
layer of non-conductive material 46 and makes elec- 
trical contact between the first and second sheets 
of flexible, electrically conductive material 42, 

15 48 to thereby complete or enable the circuit to 
actuate the device and/or control the operation of 
the door 12. 

The presence of one or more grooves 34 in 
the interior surfaces 24b, 26b of side walls 24, 26 

20 increases the compressibility of the sheath 18* 
ThLs increased compressibility renders the sheath 
18 more sensitive to the application of force. Ac- 
cordingly, the sensing edge 13 of the invention re- 
quires less force for device actuation than conven- 

25 tional sensing edges, 

rrom the foregoing description, it can be 
seen that the present invention comprises a sensing 
edge for causing a closing door to open by actua- 
tion of a device upon force being applied to the 

30 sending edgfe. The presence of one or more grooves 
ih the sheath of the sensing edge of the invention 
enhances the compressibility of the sheath making 
the sensing edge more sensitive. It is appreciated 
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by those skilled in the art, that changes could be 
made to the embodiment described above without de- 
parting from the broad inventive concepts thereof. 
It is understood, therefore, that this invention is 
not limited to the particular embodiment disclosed, 
but is intended to cover all modifications which 
are within the scope and spirit of the invention as 
defined by the appended claims. 
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CLAIMS 

!• A sensing edge for causing a closing 
door to open Jay actuation of a device upon force 
being applied to the sensing edge, the sensing edge 
comprising: 

a sheath compressible upon the applica- 
tion of external pressure anywhere along its sur- 
face and fabricated of a flexible material for 
attachment to a door edge, the sheath including a 
wall having an exterior surface and an interior 
surface, the interior surface at least partially 
defining an area for receiving at least a portion 
of a switch means, one of the surfaces of the wall 
including a groove therein extending toward the 
other of the surfaces to thereby enhance the com- 
pressibility of the sheath; and 

at least a portion of a switch means 
positioned within the area for actuation of the 
device upon application of external pressure to the 
sheath, whereby the groove increases the sensitiv- 
ity of the sensing edge. 

2. The sensing edge of claim 1, wherein 
the interior surface of the wall includes at least 
one groove formed therein. 

3. The sensing edge of claim 1, wherein 
the sheath is generally elongate and extends along 
an axis extending generally parallel to the door 
edge, the groove extending generally parallel to 
the axis. 

4. The sensing edge of claim 1, wherein 
the groove is generally V-shaped in cross section. 
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5. The sensing edge of claim 1, wherein 
the interior surface of the wall includes a plural- 
ity of grooves. 

6. A sensing edge for causing a closing 
5 door to open by actuation of a device upon force 

being applied to the sensing edge, the sensing edge 
comprising: 

a sheath compressible upon the applica- 
tion of external pressure and fabricated of a flex- 
10 ible material for attachment to a door edge, the 
sheath having a bottom wall spaced apart from a top 
wall, a first side wall extending between the bot- 
tom wall and the top wall, a second side wall ex- 
tending between the bottom wall and the top wall, 
15 the first side wall being spaced apart from the 
second side wall, each of the walls including an 
interior surface and an exterior surface such that 
the interior surface of the walls at least partial- 
ly defines an area for receiving at least a portion 
20 of a switch means, one of the surfaces of the side 
walls including a groove therein extending toward 
/ ti;ie other of the surfaces to thereby enhance the 
compressibility of the shea«j; and 

at ^ast a port^ a switch means 

;25 ^positioned within tihe area for actuation of the 

device upon application of external pressure to the 
sheath whereby at Ictast one groove in the first and 
second side walls increases the sensitivity of the 
':'8eiisih.g[ '(edge-. 

^ sensing edge of claim 6, wherein 

the bottom iralli^ least one groove in the 

"..'interior :8urfacei;; ■ ■■■■ 
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8. A sensing edge for causing a closing 
door to open by actuation of a device upon force 
being applied to the sensing edge, the sensing edge 
comprising: 

a sheath compressible upon application of 
external pressure and fabricated of flexible mate- 
rial for attachment to a door edge, the sheath hav- 
ing a bottom wall spaced apart from a top wall, a 
first side wall extending between the bottom wall 
and the top wall, a second side wall extending be- 
tween the bottom wall and the top wall, the first 
side wall being spaced apart from the second side 
wall, each of the walls including an interior sur- 
face and an exterior surface such that the interior 
surface of the walls defines an area for receiving 
a portion of a switch m^ans, the first and second 
side walls including at least one groove in the 
interior surface thereof extending towards the ex- 
terior surface to thei;eby increase the compressi- 
bility 6f the sheath; and 

a switch means positioned within the area 
for actuation of a device upon application of ex- 
ternal pressure to $he sheath, the switch compris- 
' inffs ". 

a first sheet of resiliently compressible 
material having a first face and a second face, the 
first face of the first sheet of resiliently com- 
pressible material being in engagement with the 
interior surface of the top wall; 

a first sheet of flexible, felectrically 
conductive material haying a first face and a sec- 
phd face, the first face of the first sheet of 
flexible, electrically conductive material being in 
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engagenent with the second face of the first sheet 
of resiliently conpressible material; 

a layer of non-conductive material having 
a first face and a second face, the first face of 
5 the layer of non-conductive material being in en- 
gagement with the second face of the first sheet of 
flexible, electrically conductive material, the 
layer of non-conductive material including at least 
one opening extending therethrough between the 
10 first and second faces thereof; 

a second sheet of flexible, electrically 
conductive material having a first face and a sec- 
ond face, the first face of the second sheet of 
flexible, electrically conductive material being in 
15 engagement with the second face of the layer of 
non-conductive material; 

a second sheet of resiliently compressi- 
ble material having a first face and a second face, 
the first face of the second sheet of resiliently 
20 compressible material being in engagement with the 
second face of the second sheet of flexible, elec- 
trically conductive material, the second face of 
the second sheet of resiliently compressible mate- 
rial being in engagement with the interior surface 
25 of the bottom wall, the first and second sheets of 
flexible, electrically conductive material being 
spaced apart by the layer of non-conductive mate- 
rial and present opposed portions to each other 
through the opening whereby upon the application of 
30 force to the bottom wall of the sheath, a portion 
of at least one of the first and second sheets of 
flexible, electricsally conductive material deflects 
into the opening in the layer of non-conductive 
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material and nakes electrical contact between the 
first and second sheets of flexible, electrically 
conductive material to thereby actuate the device. 
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